Enhanced tolerance of transgenic tall fescue plants overexpressing 2-Cys peroxiredoxin against methyl viologen and heat stresses.
Plant 2-Cys peroxiredoxins (2-Cys Prx) has both peroxidase and chaperon function. We overexpressed an Arabidopsis 2-Cys Prx in transgenic tall fescue (Festuca arundinacea) plants to confer tolerance against heat and methyl viologen (MV) stress. Transgenic plants were generated by Agrobacterium-mediated genetic transformation, and integration and expression of the transgene was confirmed by Southern, northern and western blot analyses. Compared to control plants, transgenic plants had significantly less electrolyte leakage and thiobarbituric acid-reactive substances (TBARS) when exposed to heat or MV. Under heat stress (42 degrees C), transgenic plants maintained their chlorophyll fluorescence (Fv/Fm) for 24 h while control plants lost chlorophyll fluorescence very quickly. We conclude that the high levels of 2-Cys Prx proteins in transgenic plants protect leaves from oxidative damage probably due to chaperon activity.